Background: Research suggests that the South African school curriculum, including subjects such as Life Sciences, may be failing to address students' socio-scientific challenges such as HIV/AIDS. This could be due to the curriculum ideology that foregrounds content presented in the school subjects and related instructional designs. Given the increasing prevalence of HIV/AIDS among the youth, the present research sought to investigate the nature of HIV/AIDS presented in the curriculum together with the curriculum ideologies that foreground this knowledge.
Introduction to the research
In light of the democratic dispensation in 1994, South Africa introduced a new school curriculum known as Curriculum 2005, which was aimed at cleansing content and pedagogy which were used by the apartheid government for oppression (Bantwini, 2010) . This revised curriculum also attempted to introduce socio-political values that promote social justice through critical pedagogy (Waghid, 2005) . However, poor infrastructure and inadequate teacher preparation led to the revision of this curriculum to introduce an outcomes-based curriculum known as the National Curriculum Statement (NCS) in 2002. In this revised curriculum, the primary intention was to streamline teaching and learning and to focus on outcomes rather than subject-specific content (Badat & Sayed, 2014; Mnguni, 2013) . However, several implementation challenges together with poor learner performance in national and international benchmark assessment led to the revision of the NCS to introduce the current Curriculum and Assessment Policy Statement (CAPS) (Badat & Sayed, 2014; Mnguni, 2013) . The CAPS curriculum attempts to balance the focus on outcomes as well as content with continued emphasis on citizenship education. However, there have already been calls for the revision of the current curriculum to bring about Africanization, contextualization, and decolonization. In this instance, scholars, societies, and students are calling for a context-specific curriculum which could prepare students for everyday social challenges, such as HIV (human immunodeficiency virus) and AIDS (acquired immunodeficiency syndrome). In light of this, there is a need to explore the extent to which the CAPS curriculum, textbooks, and teaching practices can foster contextualized citizenship education concerning democratic values. This, in turn, could lead to the development of a framework for measuring the success of the democratic educational reforms.
Curriculum reform and its relevance
Educational authorities around the world often institute curriculum reforms to deal with various national and international socio-economic and scientific challenges. For example, Hoeg and Bencze (2017) suggest that in the USA curriculum reforms were introduced to improve the global socio-scientific and economic competitiveness of the USA. Pietarinen, Pyhältö, and Soini (2017) posit that curriculum reform may also seek to translate and integrate emerging scientific discoveries into educational practices in the promotion of social equity Porter, Fusarelli, & Fusarelli, 2015 . However, in some instances, curriculum reform may be based on the need to transform educational philosophies and theories that underpin education, such as moving away from teacher-centered pedagogies to student-centered ones (Bulut, 2007) . Therefore, curriculum reforms can be informed by political, pedagogical, and curriculo-philosophical imperatives.
While curriculum reform in South Africa has led to the adoption of the CAPS curriculum, poor student performance and the increase in the youth unemployment rate have led to various student protests locally known as #FeesMustFall protests (Le Grange, 2016) . Even though these protests are primarily driven by university students, secondary school students have also voiced the same concerns Luescher, Loader, & Mugume, 2017 . In particular, students are calling for a nation-wide curriculum reform that would ensure that basic and higher education curricula are decolonized and Africanised and that teaching, and learning are context-specific (Le Grange, 2016) . Bhana and Pillay (2018) note that the #FeesMustFall protests were rooted in multiple social challenges that young people face, namely gender inequalities, sexual violence, and HIV/AIDS. A context-specific curriculum, therefore, should deal with these issues and empower young people with relevant skills and knowledge. For example, statistics show that the prevalence of HIV/AIDS in South Africa has steadily increased since 2002 (Statistics South Africa, 2018) . Statistics South Africa (2018) reports that the prevalence of HIV in 2018 in South Africa was 13.06% compared to 10.74% in 2008. They report that approximately 23% of South African women aged 15 to 49 are living with HIV. This high prevalence of HIV/AIDS among women is driven by illiteracy, gender inequalities, and sexual violence, among others. Chop et al. (2017) have also argued that socio-economic factors play a significant role in the spread and impact of HIV/ AIDS, particularly among women. These factors include unemployment, food insecurity, and illiteracy, which have also been associated with poor HIV/AIDS-related clinical outcomes. Other researchers have also suggested that cases of susceptibility to HIV/AIDS-related opportunistic infections and poor access to health care are higher among women (Chop et al., 2017) . Statistics South Africa (2018) also estimates that 19% of adults (aged 15-49) in South Africa are HIV positive.
The high prevalence of HIV/AIDS in sub-Saharan Africa suggests that the spread of HIV/AIDS may be affected by geopolitical factors. To this end, Kharsany and Karim (2016, p. 35) indicate that in 2016, "sub-Saharan Africa is home to only 12% of the global population, yet accounts for 71% of the global burden of HIV infection." Therefore, given these statistics, the present researcher argues that HIV/AIDS remains a concern for South Africa, which must be dealt with, among other means, through context-specific science education. It is for this reason that the role played by formal education through its curriculum must be investigated and improved where possible. For example, there is a dearth of knowledge on the extent to which the school textbooks present content knowledge that could empower learners to adopt safe behavioral practices to reduce the spread of HIV/AIDS.
The significance of textbooks
In the South African context, Life Sciences (previously known as Biology) is the only school subject where learners are taught the biology of HIV/AIDS. To this end, previous research has shown that learners may depend on scientific knowledge learned in Life Sciences to make decisions related to HIV/ AIDS (Mnguni & Abrie, 2012) . However, an analysis of the Life Sciences curriculum has shown that several concepts necessary for learners to understand the nature and characteristics of HIV/AIDS are not prescribed in the CAPS curriculum (Wolff & Mnguni, 2015) . It has also been found that the Life Sciences curriculum is designed in a manner that may not empower learners concerning HIV/AIDS. Mnguni (2013) argues that this could be because the CAPS curriculum adopts a curriculum ideology that does not foster learner and social empowerment. As a result, the concepts prescribed in the curriculum are not context-specific to the needs and challenges faced by learners.
In the continued exploration of the role of Life Sciences in the fight against HIV/AIDS, thorough textbook analysis remains to be carried out. This is because curriculum statements, which have been investigated extensively, tend to provide a framework of knowledge and skills that must be taught in a subject, while textbooks are primary vehicles for delivering content knowledge (Mohammed, 2007) . Sharma and Buxton (2015, p. 262) also argue that "researchers need to investigate the preferred official representation of science in school (textbooks) so as to understand better how school science is shaped by broader socio-political forces." According to Knight (2015) , textbooks assist teachers in integrating discipline knowledge and providing a framework on how teachers could foster the development of learning outcomes among students. Textbooks have also been shown to facilitate the development of cognitive skills, support knowledge construction, and information transfer (Knight, 2015) . Scholars (e.g., Bazzul, 2015) also suggest that science textbooks could impact on social dynamics through the presentation of context-specific knowledge systems. While textbooks could broaden students' world view, research has shown that in some instances, textbooks could "limit the range of views students can legitimately hold" (Bazzul, 2015, p. 26) . Additionally, science textbooks could also be used to inform and influence students' views on identity, ethnicity, and cultural diversity (Røthing & Svendsen, 2011) . Given their significance, as reported in other countries, the researcher sought to investigate the extent to which Life Sciences textbooks present HIV/AIDS knowledge.
Theoretical framework
Several factors inform the integration of content knowledge in textbooks. In the present research, Mnguni's (2018a, b) curriculum ideologies were used as a framework for exploring the extent to which the Life Sciences textbooks present HIV/AIDS knowledge. In classical sociology, ideology is defined as the comprehensive set of principles, values, and beliefs that a person or society holds which are reflected in their individual and collective thoughts and actions (Cole, 2019; Honderich, 2005; Van Dijk, 2006) . In politics, an ideology defines how society ought to be organized and governed as well as the economic systems that must be put in place (Gee, 2008; Van Dijk, 2006) . South Africa, for example, has transitioned from the colonial to the apartheid system and then to the current democratic system. While the colonial and apartheid systems have been banished, the recent #FeesMust-Fall campaigns suggest that perhaps eradicating the intrinsic ideological principles, values, and beliefs from society is more intricate than previously thought. It is perhaps for this reason that educational authorities use the curriculum as a vehicle to gradually bring about social change. Within the education context, therefore, an ideology is defined as the underlying values of the curriculum as reflected on the overarching purpose of education, the characterization of the student and the teacher and their respective roles during teaching and learning and the nature, function, and purpose of knowledge, instructional process, and assessment (Schiro, 2013) . Goodson (1990) , therefore, suggests that at the center of a national curriculum and mass schooling is the intention to construct national polity, socialization, and national identity. Mnguni (2018a, b) identifies four curriculum ideologies, namely discipline-centered ideology, service-centered ideology, student-centered ideology, and citizenship-centered ideology. Each of these ideologies is characterized within six facets of the curriculum, which are (i) the purpose of the subject; (ii) the nature of knowledge; (iii) the instructional process (including teaching and learning); (iv) the role of the teachers; (v) the role of the students and (vi) the assessment (Schiro, 2013) . The discipline-centered ideology seeks to transmit discipline-specific knowledge where the primary intention of teaching is to transmit the "epistemological and ontological principles of the discipline" (Mnguni, 2018b, p. 3101) . This is aimed primarily at ensuring that the discipline maintains its identity and academic autonomy (Cotti & Schiro, 2004; Schiro, 2013) . The service-centered ideology focuses on teaching the essentialist form of knowledge and skills as a way of preparing students for their roles in service delivery for society (Schiro, 2013) . The citizenship-centered ideology is informed by reconstructionist epistemology and ontology, where the foundational premise is that an "unhealthy" society can be transformed through an education that promotes reconstructionist views (Cotti & Schiro, 2004) . Therefore, education is aimed at providing students with the knowledge and skills required to identify, transform, and reconstruct social ills, norms, and values to enhance social empowerment (Kliebard, 2004) . The student-centered ideology tends to prioritize students as the central component of teaching and learning where education is regarded as a way of supporting the student in developing his/her cognitive, affective, and psychomotor skills. The role of teachers in this regard is to nurture and facilitate the construction of knowledge and development of skills (Schiro, 2013) . Based on the nature of each ideology, the student-centered and citizenship-centered ideologies are viewed as most suitable for a student and socially accountable curriculum (Mnguni, 2013) .
Once a curriculum ideology has been identified, curriculum designers present content knowledge in various formats. For example, content can be presented in a subject-based format where each theme or topic is independent of another. Alternatively, an integrated format could be used where different topics and concepts are presented together to demonstrate the links between them Quintero et al., 2016 . In this format, real-life case studies can be used. Furthermore, curriculum designers could make use of teacher-centered or student-centered methods. In health sciences, integrated student-centered approaches are mostly used since they allow for a holistic understanding of scientific phenomena.
Aim of the present research
The present research, therefore, sought to determine curriculum ideologies that foreground the presentation of HIV/AIDS knowledge in the Life Sciences textbooks as a proxy to determine the extent to which the curriculum supports student empowerment concerning HIV/AIDS. The research questions framing this research are as follows:
How is HIV/AIDS knowledge presented in the Life Sciences textbooks? What is the nature of HIV/AIDS knowledge presented in the Life Sciences textbooks? Which curriculum ideologies foreground the presentation of HIV/AIDS knowledge in the Life Sciences textbooks?
Methods
In responding to the research questions, the researcher adopted a multiplistic realism research paradigm. Krauss (2005) suggests that realism, as a research paradigm, allows for flexible integration of the qualitative and quantitative research methods. This is done to enhance the validity and credibility of the findings. To this end, the researcher adopted the explorative mixed-method approach for data collection and analysis.
Sampling and data collection
The sources of data in the current research were five conveniently sampled Grade 11 Life Sciences textbooks. Life Sciences is a Further Education and Training (FET) Phase science subject in the South African curriculum for basic education, which is taught in the final three years of schooling (grades 10 to 12). This subject was purposively selected in the research because it is the only South African basic education subject where students learn biological content related to HIV/AIDS. The Department of Basic Education recommended the five textbooks analyzed in this research for use in schools. These books were identified from a list of recommended textbooks provided by the Department of Basic Education and were acquired by the researcher for analysis.
Data analysis
The textbooks were analyzed inductively, using a validated document analysis instrument (modified from Mnguni (2013) and Wolff and Mnguni (2015) ). This instrument was developed and validated for content, face, and criterion validity through a panel of experts, as recommended by Creswell (2008) . The instrument was made up of open-ended items which were divided into three sections. The first section sought to determine how HIV/AIDS knowledge is presented in the textbooks. Specifically, the presentation of the following concepts was explored: The second section of the instrument sought to determine the nature of HIV/AIDS content presented in the textbooks. Specifically, the researcher sought to determine if the content was functional or academic. As suggested by Wolff and Mnguni (2015) , functional knowledge includes knowledge that specifies practical actions that can be taken to prevent HIV infection and manage HIV/AIDS. For example, this knowledge could include teaching learners about abstinence, faithfulness to one sexual partner, and condomizing (Wolff & Mnguni, 2015) . Academic knowledge is scientific knowledge that seeks to provide learners with a scientific understanding of the nature and characteristics of HIV/ AIDS. The third section sought to determine the curriculum ideology that foregrounds the presentation of the HIV/AIDS concepts by determining the apparent (i) purpose of the teaching these concepts, (ii) the nature of HIV/AIDS knowledge, (iii) the instructional process for teaching and learning these concepts, (iv) the role of the teachers and students during teaching of these concepts, and (vi) the nature of assessment of these concepts (Schiro, 2013) . Document analysis in this regard meant the researcher analyses the textbooks inductively to identify verbatim and narrated extracts from the textbooks which best demonstrated the HIV/AIDS concepts and the curriculum ideologies that foreground these concepts. AtlasTi was used to identify these text extracts, using keyword search options.
Justification of the methods
Data could have been collected from various sources to respond to the research questions of the present research, including curriculum designers, teachers, and learners, through methods such as interviews and surveys. However, the current research deemed document analysis of the curriculum and textbooks most suitable, because unlike individual perceptions and experiences, these documents reflect envisaged learning outcomes, detailed content knowledge, and a comprehensive set of learning experiences and assessment methods to be adopted by all subscribing schools (Knight, 2015; Sharma & Buxton, 2015; Mohammed, 2007) . However, further studies could explore curriculum designers, teachers, and learners' perceptions and experiences to understand further the extent to which the curriculum supports student empowerment concerning HIV/AIDS.
Results

The integration of content knowledge related to HIV/AIDS in the textbooks
Life Sciences has four knowledge strands in which HIV/ AIDS-related content is taught. Results showed that HIV/AIDS content could be taught as an integrated topic in which it is discussed in another topic or as a stand-alone topic. It was also found that HIV/AIDS content is presented as research and assessment activities, as discussed below.
HIV/AIDS content as an integrated topic
The presentation of HIV/AIDS in the textbooks was found to focus on making connections for students, allowing them to engage different concepts in activities that are relevant and meaningful to real life. For example, Via Africa Life Sciences uses HIV/AIDS to explain how cultural and biodiversity are affected by diseases, such as HIV/AIDS (Fig. 1a) . Similarly, when teaching about the basic structure of viruses, Solutions for All uses HIV to explain that viruses may have DNA or RNA surrounded by a protein capsule (Fig. 1b) .
Similarities were also observed in the manner in which HIV/AIDS is integrated into the textbooks. For example, Solutions for All (McKay et al., 2012) , Study & Master and Solutions for All, integrated HIV/AIDS content in a specific set of topics, while Shuters Life Sciences and Focus on Life Sciences also integrated HIV/AIDS content in a specific set of topics (Table 1) . It was also found that all textbooks used the study of viruses and diseasecausing microbes to present HIV/AIDS-related content. Fig. 1 a, b Extracts from Via Africa Life Sciences (Bowie et al., 2012, p. 280) and Solutions for All (McKay et al., 2012, p. 5 (Fig. 2) .
HIV/AIDS content as a research and assessment activity
The textbooks also present HIV/AIDS content as a research activity which learners must carry out on their own. For example, Shuters Life Sciences has an activity that requires learners to research HIV/AIDS knowledge in the community (Fig. 3a) . Via Africa Life Sciences, on the other hand, presents data and requires learners to interpret these data concerning the prevalence of HIV/AIDS and other diseases (Fig. 3b) .
The nature of HIV/AIDS knowledge in the textbooks
Having established how HIV/AIDS knowledge is presented in the textbooks, the researcher investigated the nature of this knowledge. Results showed that both functional and academic knowledge were presented in the textbooks (Table 2 ). In particular, all the textbooks were found to present academic HIV/AIDS knowledge in great detail. However, there was variation in the presentation of functional knowledge. For example, only two textbooks, Study & Master and Focus on Life Sciences, present knowledge related to the use of condoms to prevent HIV infection. Similarly, Study & Master and Solutions for All were the only textbooks that discussed the use of antiretroviral drugs in the management of AIDS. Notably, abstinence and faithfulness to sexual partner as HIV infection prevention strategies received the least coverage, in the same way that healthy lifestyles as a means to manage AIDS also received the least coverage.
Curriculum ideology that foregrounds the integration of HIV/AIDS knowledge in the textbooks
Having established that academic and functional HIV/AIDS knowledge are both presented in the textbooks, the researcher went on to determine the curriculum ideology that foregrounds the presentation of HIV/AIDS knowledge. Data showed that the discipline-centered ideology was most dominant in all five textbooks (Table 2 ). This is primarily because the textbooks present academic knowledge the most. For example, all textbooks present academic HIV/AIDS knowledge as the already existing knowledge, which learners should master, which is typical of the discipline-centered ideology. This is also reflected in that the assessment tasks probe learners' understanding of this knowledge. For example, in Fig. 3b , learners are presented with "objective" statistical information and are asked to interpret it. This activity (Fig. 3b) could also be seen as reflecting a service-centered ideology where learners are expected to "perform tasks" of interpreting information. However, Fig. 3a represents an example of a classroom activity which is typical in student-centered and citizenship-centered ideologies. In these ideologies, knowledge is regarded as a subjective individuals' creative interpretation of their experiences and the society. In this activity (Fig. 3a) , learners are tasked with collecting and interpreting information from the communities, as is typical in the student-centered and citizenship-centered ideologies. Based on these data, therefore, the researcher concludes that the four ideologies are reflected with varying emphasis with greater emphasis on the disciplinecentered ideology.
Discussion
In light of the high HIV/AIDS prevalence in South Africa, it is necessary to determine the role that is played by the formal curriculum to reduce the spread of HIV. To this end, the current research has found that HIV/ AIDS knowledge is presented in the Life Sciences textbooks as stand-alone topics, and it is also integrated into other topics as case studies and research activities. Quintero et al. (2016) suggest that integrating content in various topics increases students' interest in the topic and subject, which subsequently improves content understanding. Therefore, integrating HIV/AIDS knowledge into other topics and the use of case-based research activities could improve students' interest in learning about HIV/AIDS, which, in turn, could foster safe behavioral practices. Perhaps this could help alleviate the burden of HIV/AIDS, especially among the most vulnerable, such as women and children. Engaging learners in research activities in their local communities, as found in the present research, addresses concerns raised by Mnguni and Abrie (2012) in that HIV/AIDS knowledge can now be learned in the everyday context of the learners. This could, in turn, improve learners' ability to apply knowledge learned in school into their everyday lives (Chamany, Allen, & Tanner, 2008; Holbrook, 2014) . Further research is, however, required to determine the effectiveness of this context-based teaching method in reducing the spread of HIV/AIDS.
Previous research has shown that HIV/AIDS knowledge taught in school curricula does not always affect behaviors (Anderson & Beutel, 2007) . Mnguni and Abrie (2012) suggest that this is probably because such knowledge lacks depth and is presented in a manner that is not relevant to students. Other scholars also argue that HIV/AIDS knowledge is presented in the Life Sciences CAPS curriculum as academic knowledge rather than functional knowledge (e.g., Wolff & Mnguni, 2015) . The current research has, therefore, corroborated these observations in that Life Sciences textbooks also present HIV/AIDS knowledge mostly as academic knowledge. Viewed in isolation, this observation suggests that learners will probably not learn functional HIV/AIDS knowledge, which could lead to behavioral changes. This observation explains Mnguni, Abrie, and Ebersöhn's (2016) finding that non-biology and biology students report similar behavioral preferences, irrespective of their academic background. However, considering previous research, the present observation fails to explain why biology students have a significantly higher functional HIV/AIDS knowledge compared with non-biology students, as reported by Mnguni et al. (2016) . Mnguni et al. (2016) found no correlation between the functional knowledge and behavioral preferences of students. Consequently, the role and significance of functional knowledge in affecting HIV/AIDS-related behaviors remain to be explored in detail.
What previous studies have not shown is the underlying reasons that foreground how HIV/AIDS knowledge is presented in the curriculum and textbooks. The present research has, however, shown that the student-centered and citizenship-centered ideologies are not the primary ideologies that foreground the integration of HIV/AIDS knowledge. Instead, it is the discipline-centered ideology that foregrounds this content even though other ideologies were reflected in the HIV/AIDS-related content knowledge. As implied by Mnguni (2018a) and Schiro (2013) , the discipline-centered ideology is not concerned about the students or society's interests. Instead, it focuses on the preservation of the discipline and its ontology and epistemology. It is for this reason that Hodson (2004, p. 2) posits the following:
"Regrettably, science is often regarded as a body of knowledge that can be transmitted by teachers, memorized by students, and reproduced on demand in examinations. Regrettably, too, science is often portrayed as the de-personalized and disinterested pursuit of objective truth, independent of the society in which it is practiced and untouched by ordinary human emotions, values, and conventions".
In line with these views, the present researcher believes that the integration of HIV/AIDS content knowledge that is informed by the discipline-centered ideology will probably not lead to learner and social empowerment which could reduce the spread of HIV/AIDS. This analysis is supported by the fact that, while HIV/AIDS content has been integrated into the South African school curriculum, the prevalence has continued to increase steadily (Statistics South Africa, 2018); and science learners share the A B Fig. 3 a, b Research activities which learners are expected to do (extracted from Ayerst et al., 2008, p. 292; and, Bowie et al., 2012, p. 23) Mnguni International Journal of STEM Education (2019) 6:25 Page 8 of 11
same risk behaviors as non-science learners (Mnguni et al., 2016) .
The findings of the current study also support previous research, which has shown that Life Sciences as a subject is not foregrounded by single-curriculum ideology Mnguni, 2018a Mnguni, , 2013 . Researchers suggest that this mélange of ideologies is to be expected as curricula tend to adopt overlapping curriculum ideologies (Kliebard, 2004; Mnguni, 2013) . Mnguni (2018a, b) , however, notes that the Life Sciences reflect the citizenship-centered ideology the least. This is despite suggestions that citizenship-centered ideology is best suited for social reconstruction and empowerment (Schiro, 2013) . Literature shows that citizenship-centered ideology does not focus only on the intellectual development of students. Instead, it also integrates scientific knowledge into the social, moral context of students, something which the #FeesMustFall students called for in that they argued for a decolonized context-specific curriculum that fosters social empowerment (Le Grange, 2016) . In such a "decolonized context-specific curriculum" informed by citizenship-centered ideology, the everyday experiences of the student and the teacher are valued equally with the scientific knowledge written in the textbook and all together used to understand, deconstruct, and reconstruct social norms for the betterment of society. It is against this background that the present researcher argues that by adopting the discipline-centered ideology as its primary vehicle, Life Sciences will probably not lead to social empowerment concerning HIV/AIDS.
Conclusion
Ultimately, the Life Sciences textbooks present relevant and significant HIV/AIDS knowledge in line with the democratic government's objectives as recommended by Chi, Feltovich, and Glaser (1981), Fraser (1993) , and Veness (2010) . However, the underlying curriculum ideology does not seem to support student empowerment. The researcher, therefore, concludes that the adoption of all four curriculum ideologies with greater emphasis on the discipline-centered ideology to foreground the integration of HIV/AIDSrelated content knowledge may not be suitable for the needs of students and the society. The researcher also argues that, in line with the social empowerment and citizenship and aspiration of the CAPS curriculum, greater emphasis should be placed on the studentcentered and citizenship-centered ideologies. This should be done within context-specific themes such as HIV/AIDS which have a significant impact on the students and the society. This way, the demands of an Africanised, contextualised, and decolonized curriculum could be realized. The researcher, however, notes that Life Sciences may not be the school subject that seeks to promote safe behavioral practices. As such, the findings of the present research may be limited. Further research is therefore required to explore curriculum ideologies that foreground other school subjects, in other socio-scientific contexts, which may be affecting South African learners.
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